The present study was undertaken to find out appropriate model using seven contemporary model selection criteria that could best describe the growth pattern of wheat production in Bangladesh and its three major areas like Dmajpur, Rajshahi, and Rangpur districts during the time periods 1971-72 to 2004-05. It appeared from the study that the best fitted model for wheat production in Bangladesh, Dinajpur, Rajshahi, and Rangpur were quadratic, linear, and cubic model. It means that the assumption of constant annual rate of growth in percent that lies behind the use of exponential/compound model which is very common in describing growth pattern was not true for the growth pattern of wheat production in Bangladesh. In Dinajpur District, linear model seemed to be appropriate. Five-years' forecasts of wheat production in Bangladesh, Dinajpur, Rajshahi, and Rangpur districts in the year 2005/06 were 1.55, 0.31, 0.24, and 0.37 million tons, respectively, with a 95 percent confidence interval. The analysis found that if the present growth rates continue then the wheat production in Bangladesh, and Dinajpur, Rajshahi, and Rangpur districts would be 1.54, 0.35, 0.31, and 0.59 million tons, respectively, in the year 2009/10.
Introduction
Rice and wheat are the principal sources of food, calorie, and protein intake for most of the people of Bangladesh. Once wheat was a food for the poorer in Bangladesh. Most of the people used to take wheat as 'Chapati' (locally known as ruti). The dietary habit of people of Bangladesh has changed to a considerable extent during the past decade. Wheat has now become an indispensable food item of the people of Bangladesh and it continues to fill the food gap caused by possible failure of rice crop. Within a period of 30 years of time, wheat has been firmly established as a secure crop in Bangladesh, mainly due to stable market price and two million farmers are currently involved in wheat production. Wheat cultivation is easier and requires less time and irrigation than other alternative crops like Boro rice, legumes, and potatoes; additionally it has low cultivation costs.
Wheat is the second most important staple food crop in Bangladesh after rice. Its importance as a food and nutrition security crop has increased since independence. Wheat production has increased steadily from around 0.115 million tons in 1971-72 and gradually decreased to 0.73 million tons in 2005 -06 (BBS, 2006 . Besides, per capita intake of wheat stands at 28-30 g/day, indicating its approximate demand at 4 million tons per annum. The facts of past three decades indicated the increasing trend of wheat consumption. To meet increasing consumers' demand, the country has to import, on an average, 1.4 million tons of wheat every year. Moreover, wheat consumption is increasing due to rapid urbanization and industrialization of the country and the consequent increase in the use of numerous bakery products. Moreover, livestock and poultry thrive on wheat grain as a part of the ration and feed channels utilize most of the wheat by-products from flour milling. The straw may be fed as a part of the roughage for ruminants and is used extensively for livestock bedding (Islam, 1986) . In view of the prevailing situation, rice alone is no more capable of providing balanced and nutritious food for the human, poultry, and livestock. The sufficient quantity of wheat can improve the nutrition situation in the country (Wadud et. al., 2001) .
For forecasting purpose, we have used the deterministic types of time series models which are often called growth models also. Such models are linear, logarithmic, quadratic, cubic, exponential, compound, inverse, power, and Sshaped model which are very easy to understand. It is very important to note that these models are called deterministic in that no reference is made to the sources and nature of the underlying randomness in the series (Pindyck et al., 1991) . These models are widely used to estimate the growth rate of time series data.
A very common practice to estimate the growth rate of rice production in Bangladesh is the use of exponential or compound model (Akter et al., 2002; Barua et al., 2000; Jabber et al., 1997; Hossain, 1984 and 1980; and Mahmud et al., 1983) . This model is appropriate when the annual percent growth rate is constant over time. If the growth rate is not constant, but depends on time instead this model can not describe the actual picture of growth scenario. So, before performing growth analysis it is necessary to estimate the growth model that best fits the time series. Here, an attempt is made to identify the best models for wheat production in Bangladesh using nine contemporary model selection criteria, such as R 2 adjusted R 2 , RMSE, AIC, BIC, MAE, and MAPPE (Gujarati, 2003) .
Objectives of the study
To forecast wheat production in Bangladesh as well as major wheat producing districts in Bangladesh using the best fitted models.
Methodology
The study was conducted using secondary time series wheat production data for Bangladesh and its three major wheat growing districts, 
Results and Discussion

Looking at the original series
The wheat production in Bangladesh had a long-term upward trend during the period from 1971 to 2000. The wheat production rapidly falls in 1973-74 and grew more rapidly to the end of 1974-75. In 1971-72, the wheat production was 0.11 million tons after 34 years in 2005, it was about 0.98 million tons. In Dinajpur, wheat production was only 0.0061 million tons in 1971-72 and it grew rapidly from 2002-03 to the end of the time period after a sharp fall in 2004-05. In 2004-05, wheat production of Dinajpur was observed 0.19 million tons. In Dinajpur, wheat production revealed three production jumps. The first jump was in 1975-76 when wheat production was 0.015 million tons and the second jump was observed in 1986-87 when wheat production was 0.11 million tons. The last jump was observed in 2001-02 when wheat production was 0.34 million tons. In Rajshahi, wheat production was 0.016 million tons in 1971-72 and it grew rapidly. In 1986-87, the wheat production was 0.11 million tons, then it rapidly fell in 1987-88, then again wheat production increased upto 2001-02 and it was 0.20 million tons. Again the wheat production gradually decreased. In Rangpur, the wheat production was 0.006 million tons in 1971-72 then it decreased upto 1973-74. After 1974-75, the wheat production in Rangpur rapidly increased upto 2000-01 and then it decreased gradually. So, growth of wheat production is not significant to meet increasing food requirement of the country. Table 2 . The parameters those are significant at 1% significant level are marked by double star and single star is used to present coefficients those are significant at 5% level. The analyses revealed that the coefficients of all models are highly significant except the cubic model. In these models, linear part i.e., b is significant at 1% level and rest of the parts quadratic and cubic part are insignificant. Since all coefficients are significant for quadratic model, it seems that the assumption of constant annual rate of growth in percent that lies behind the use of compound or exponential is not true for the growth pattern of wheat production in Bangladesh.
At this stage, the growth rate of wheat production in Bangladesh during the period was not constant as an exponential or compound model assumes. But, before taking the decision to examine the model selection criteria were used. The results are presented in (29) are the smallest for quadratic model in comparison of other models. So, for describing the growth pattern of wheat production in Bangladesh and making forecast with minimum error, the quadratic model seems to be the best. Wheat production in Dinajpur: The analyses indicated that coefficient of all models are highly significant except cubic and quadratic model (Table 3 ). The linear part of quadratic model is significant, but all the coefficient, of cubic model are insignificant. As all the coefficients are significant for linear model, it seems that the assumption of constant annual rate of growth in percent that lies behind the use of compound or exponential is true for wheat production in Dinajpur District.
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KARIM et al. The diagnostic tools may disclose the picture more clearly. The tools that have been used in this study to be acquainted with the best-fitted model for forecasting purpose and also for explaining the growth pattern are calculated and shown in Although RMSE and MAE are small for cubic model but all the coefficients of cubic model insignificant. Therefore, the estimating growth rate of wheat production in Dinajpur linear model has been considered. Table 5 . It shows that all the coefficients of all the models are highly significant except quadratic model. The constant part of cubic model is found insignificant but linear, quadratic, and cubic is found significant at 1% level. It seems difficult at this stage to select the best model but looking at the diagnostic tools will be helpful.
The diagnostic tools are calculated and shown in Table 6 . It appears from the So, for describing the growth pattern of wheat production of Rajshahi and making forecast with minimum error, the cubic model is the best.
Wheat production in Rangpur:
The estimated parameters of wheat production of Rangpur in Bangladesh during 1971-72 to 2004-05 are presented in Table 7 .
The regression coefficients of all models are highly significant except quadratic model. All coefficients of cubic model are significant. Wheat production of Rangpur produced minimum error and cubic model is the best for forecasting. The aforesaid discussion, the fitness of various models to the time series of wheat production stated that not any particulars, but different models are appropriate for different regions in describing the growth patterns. The findings of the study revealed that selection of the best model for a particular region can sometimes be very confusing. However, the discussion recommends a best model for a particular district as well as for whole Bangladesh as shown in Table 9 .
Forecasting
The best-fitted models for wheat production as used to make forecast with 95 percent confidence interval are presented in Tables An important drawback of making forecasts is that the forecasting error increases as the period of forecast increases. For this reason, short-term forecast is more reliable compared to long run forecast. The Table 9 shows that forecasting errors are adequately small and consequently the intervals are not too large. The forecasted wheat production for Bangladesh as a whole and for Dinajpur, Rajshahi and Rangpur districts in the year of 2005/06 were 1.55, 0.31, 0.24, and 0.37 million tons, respectively, with a 95 percent confidence interval. The study showed that if the present growth rates remain same then the wheat production in Bangladesh as well as in Dinajpur, Rajshahi, and Rangpur districts would be 1.54, 0.35, 0.31, and 0.58 million tons in 2009/10.
